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[57] ABSTRACT

A hollow, open ended tube of flexible, semirigid mate-
rial which has internally projecting ridges that are so
shaped and positioned as to produce a musical tone
when air flow is induced through the tube by holding it
at one end and swinging the other end around in a
generally circular path to create a pressure differential
between the two ends of the tube or by mounting the
tube on the exterior of a vehicle in line with the relative
airstream when the vehicle is in motion. The tube may

be attached at one end to a hollow, extensible, spring-
loaded handle.

2 Claims, 7 Drawing Figures
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FLEXIBLE TUBE WITH INTERNAL RIDGES FOR
PRODUCING MUSICAL SOUND

BALKGROUND OF THE INVENTION

Musmal toys have been made in the past in which a
hollow tube is held at one end and swung around in a

generally circular path to induce a flow of air through
the tube and produce a musical tone by activating a
vibrating reed or whistle element mounted within the
tube. One example of such a musical toy is disclosed in
U.S. Pat. No. 2, 637,141 which is issued to De Nisco on
May 5, 1953, for a “Musical Toy.” Referring to FIG. 1
of the De Nisco patent, air flow is induced through a
tube 12 by swinging the tube around in a generally
circular path to generate a differential pressure be-
tween its two open ends 13 and 15. When the tube 12
Is rotated about pin 11, the linear velocity of the ends
of the tube will be equal to 27 LW, where L is the
distance between the end of the tube and pin 11, and W
1s the rotary speed at which the tube is rotated. Accord-
ingly, in the embodiment illustrated in FIG. 1 of the De
Nisco patent, end 18 of tube 12 will travel at approxi-
mately twelve times the linear velocity of end 13 when
the tube is rotated about pin 11. It is well known to
those skilled in the art that a flow -of air transverse to
the open end of a tube causes a decrease in pressure at
the end of the tube which is directly proportional to the
velocity of air flow. Therefore, the above noted differ-
ential of speed will produce a corresponding differen-
tial of pressure between the two ends 13 and 15 of tube
12, which in turn induces a flow of air from end 13 to
end 15 and activates the whistle element 14 within tube
12,

Although the above noted prior art musical toy has
proven successful in performing its intended function,
it is subject to several serious limitations in that its

‘vibrating reed or whistle structure inherently limits its

tone to a single fixed frequency regardless of the
amount of air flow, and the musical quality of the tone
tends to be relatively thin and non-resonant in quality
due to the small size of the vibrating reed or whistle
structure. In addition, the utilization of a fixed pivot

point for the rotating tube necessarily limits the size of

the tube, which in turn limits the volume of the sound
that can be obtained and prevents the tone of the vi-
brating reed or whistle assembly from being enriched
by any significant overtones generated within the tube.
Accordingly, the principal object of this invention is to
provide a novel musical toy which is capable of produc-
ing richer, more resonant musical tones than the above
noted prior art toy and which is capable of producing
tones that can be varied i1n frequency and -amplitude as
opposed to being limited to a fixed frequency and am-
plltude

SUMMARY OF THE INVENTION

‘In accordance with this invention, it has been found
that a relatively rich musical tone Wthh has a pleasant
boommg quality, and which is variable in amplitude
and in frequency, can be produced in an open ended
tube of flexible, semirigid material by providing inter-
nally projecting ridges or corrugations that are so
shaped and positioned as to produce turbulent eddies
that reinforce each other in a periodic manner when air
flow is induced through the tube so as to generate a
musical tone whose frequency and amplitude varies in
accordance with the velocity of the air flow. In one
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embodiment of the invention, the tube is curled in the
shape of a ram’s horn and is attached to a clamp so that
it can be mounted on the exterior of a bicycle or motor
vehicle in line with the relative airstream when the
vehicle is in motion. In this embodiment of the inven-
tion, the frequency and amplitude of the resulting musi-
cal tone varies in accordance with the speed of the
vehicle with respect to the surrounding air mass. In
another embodiment of the invention, the tube 1s
adapted to be held at one end and swung in a generally
circular path around the head of the user to induce a
flow of air therethrough. In this embodiment of the
invention, the frequency and amplitude of the resulting
musical tone can be controlled by varying the speed at
which the tube is swung. In addition, the frequency of
the musical tone in the hand held embodiment can also
be controlled by means of a spring loaded extensible
handle which permits the length of the tube to be var-
ied at will. The detailed construction and operation of
these two embodiments is described below in connec-
tion with the attached drawings.

DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a side view of one embodiment of the inven-
tton which i1s adapted to be mounted on a bicycle or a
motorized vehicle.

FIG. 2 is a cross sectional view taken on the plane
2—2 of FIG. 1.

FIG. 3 is an axial cross sectional view of a second
embodiment of the invention which is adapted to be
used by hand.

FIG. 4 is a fragmentary cross sectional view showing
one illustrative geometric configuration for the inter-
nally projecting ridges or corrugations of this invention.

FIG. § 1s a fragmentary cross sectional view showing
a second geometric configuration for the internally
projecting ridges or corrugations of this invention.

FIG. 6 is a fragmentary cross sectional view showing
a third geometric configuration for the internally pro-
jecting ridges or corrugations of this invention.

FIG. 7 is a fragmentary cross sectional view showing
a fourth geometric configuration for the internally pro-
jecting ridges or corrugations of this invention.

DESCRIPTION OF THE INVENTION

Referring to FIG. 1, one illustrative embodiment of -

the invention comprises a corrugated, bellows-like tube
10 which 1s made of a flexible, semirigid material such
as polyethylene plastic or the like. The tube 10 is open
at both ends and contains a plurality of equally spaced,
inwardly projecting, annular ridges 12 which are
shaped and positioned to produce turbulent eddies that
reinforce each other in a periodic manner when air
flow is induced through the tube so as to produce a
musical tone whose frequency and amplitude varies in
accordance with the velocity of the air flow. Although
the exact physical cause for the phenomenon is still in
the hypothetical stage, it has been found by experiment
that such a tube structure will produce a relatively rich
musical tone which has a pleasant booming quality, and
further that the frequency and amplitude of the tone
will vary in accordance with the velocity of the air
stream passing through the tube. It is presumed that
this musical tone results from a periodic reinforcement
of turbulent eddies which interact with the main air
stream to progressively modulate the main air stream as
it passes through the tube, thus producing standing
waves which resonant the tube structure at audible
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frequencies. In any event, it has been found by experi-
ment that suitable tones will be produced .when the
ridges 12 are sufficiently high to produce appreciable
turbulence in the air stream. In the disclosed embodi-
ment a ridge height of 3/16 inch has been found ade-

quate to produce good tones in a polyethylene tube

having an inside diameter of 1%s inches, a wall thickness
of 1/32 inches, a spaceing between the ridges of % inch,
and a length of approximately 36 inches. In this partic-
ular embodiment of the invention, the flexible tube 10
is coiled in the shape of a ram’s horn and is maintained
in that shape by means of a clamp structure 14 for

securing the coiled tube to a bicycle or motor vehicle.

It has been found by experiment that this embodiment
will produce musical tones ranging in frequency from
329.6 cycles per second to 1,318.5 cycles per second at

orificial air stream velocities ranging from 10 to 50

miles per hour. |

FIGS. 4, §, 6, and 7 show various possible geometric
configurations for the internally projecting ridges or
corrugations 12. Although each of these geometrical
shapes will produce musical tones, it has been found by
experiment that the air foil shape shown in FIG. 7 pro-
duces somewhat better tones than the other shapes.

- The embodiment shown in FIG. 1 can also be utilized
as a hand-held tone generator when it is removed from
the clamp 14. As a hand-held tone generator, the tube
10 is grasped at one end and swung about in a generally
circular path to induce a differential pressure between
the two ends of the tube and thus to induce air flow
~ through the tube. The velocity of the air flow through
the tube depends upon the speed at which it is swung,
and since the frequency and amplitude of the musical
tone varies in accordance with the velocity of the air
flow, it is possible for the user to control the frequency
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and amplitude of the musical tone by varying the speed -

at which the tube is swung.

" FIG. 3 shows a second embodiment of the invention
comprising a corrugated, bellows-like tube 16 which is
made of a flexible, semirigid material such as polyethy-
lene plastic or the like, and which contains a plurality
of spaced, inwardly projecting annular ridges or corru-
gations 18. Tube 16 is attached at one end to an exten-
sible hollow handle which comprises an inner sleeve
member 20, an outer sleeve member 22 which 1s slid-
ably mounted over the inner sleeve 20, and an expan-
sion spring 24 which extends between a flange on the
lower end of inner sleeve 20 and a flange on the oppos-
ing end of the outer sleeve 22 so as to normally hold the
two sleeves in a collapsed or retracted position. The
dimensions for the tube 16 and inwardly projecting
ridges or corrugations 18 are the same in the embodi-
ment of FIG. 3 as those given above for the embodi-
ment of FIG. 1. In the embodiment of FIG. 3, however,
the extensible handle provides a further means of con-
trolling the frequency of the tone by varying the length
of the tube. When the embodiment shown in FIG. 3 1s
grasped by the outer sleeve 22 and swung about the
head of the user, the extensible handle will reach a
certain length for any given speed in accordance with
the centrifugal force generated at that particular speed,
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flow through the tube and on the length of the extensi-
ble handle. For any given rotary speed of the tube, the
frequency of the resulting tone can be varied at will by
shaking the extensible handle as it it swung so as to vary
the length of the tube and thereby to modulate the
frequency of the tone. | _

From the foregoing description, it will be clear that
this invention provides a simple, inexpensive musical
toy which is capable of producing a relatively rich,
resonant musical tone that can be varied in frequency
and amplitude as opposed to being limited to a fixed
frequency and amplitude. And although this invention
has been described in connection with two specific
embodiments thereof, it should be understood that the
invention is by no means limited to the disclosed em-
bodiments since many modifications can be made in
the disclosed embodiments without altering their basic
principle of operation. For example, though the dis-
closed tubes are shown as being corrugated in a bel-
lows-like manner by a plurality of spaced, annular
ridges, it is possible to achieve the same effect with a
continuous helical ridge that winds around the tube
with approximately the same spacing between turns as
is shown between the spaced, annular ridges. In addi-
tion, it will be apparent to those skilled in the art that
the velocity of air flow through the-tube could be con-
trolled by means of a variable diameter orifice on the
extensible handle if desired, and also that the effective
acoustic length of the handle might be varied by means
of a plurality of spaced air holes which are positioned
to be manually opened or closed while the tube is being
swung. These and many other modifications of the
disclosed structure will be apparent to those skilled in
the art, and this invention includes all modifications
falling within the scope of the following claims.

[ claim: |

1. A tone generator comprising a hollow tube which
is open a both ends, a plurality of spaced, inwardly
projecting ridges within the hollow interior of said tube,

- said ridges being shaped and positioned to produce a
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and the overall structure will produce a tone whose

frequency and amplitude depends on the velocity of air

635

musical tone in response to the passage of an air stream
through said tube, said tube being comprised of a flexi-
ble, semirigid material which is capable of being reso-
nated at audible frequencies and sufficiently flexible to
be grasped at one end and swung about the head of a
user, and further comprising a hollow spring-loaded
extensible handle attached to one end of said tube.
‘2. A tone generator comprising a hollow tube which
is open at both ends, a plurality of spaced, inwardly
projecting ridges within the hollow interior of said tube,
said ridges being shaped and positioned to produce a
musical tone in response to the passage of an air stream
through said tube, said tube being comprised of a flexi-
ble, semiridig material which is capable of being reso-
nated at audible frequencies, said tube being made of
polyethylene plastic having a wall thickness of approxi-
mately 1/32 inch, an inside diameter of approximately
I Binches, and a length of approximately 36 inches, and
wherein the height of said inwardly projecting ridges is
approximately 3/16 inch and the spacing between said

inwardly projecting ridges is approximately % inch.
- ¥ %k %k %k
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